Site-specific effect of radical scavengers on the resistance of low density lipoprotein to copper-mediated oxidative stress: influence of alpha-tocopherol and temperature.
The radical scavenging capacity of active nitroxide spin label radicals located at different depths in the surface monolayer of native and alpha-tocopherol enriched low density lipoprotein (LDL) has been evaluated at early stages of copper-mediated lipid peroxidation. Spin labels induced a concentration-dependent prolongation in lag time and a pronounced decrease in the initial rate of conjugated diene (CD) formation. These effects strongly argue for a protective, antioxidative action of spin labels, which in turn become destroyed with the extent of oxidation by radical recombination reactions. The results revealed that the decrease in spectral intensity proceeds at a higher rate for nitroxide radicals located in a more hydrophobic environment. The loss in spin label activity is accompanied by simultaneous alpha-tocopherol consumption and progresses rather independently of initial alpha-tocopherol content. The data provided no evidence that spin labels either save alpha-tocopherol or compete with it for radicals. The authors, therefore, deduce that due to enhanced accessibility and mobility, spin labels located in the interior of LDL eliminate lipid-derived radicals, which otherwise would promote lipid peroxidation. Lowering of temperature clearly below the core-lipid phase transition temperature of LDL exerts a significant effect on the kinetics of copper-induced LDL oxidation, whereas the characteristics of the radical scavenging mechanisms of the spin label molecules located in the surrounding phospholipid monolayer are conserved. Taken together, the susceptibility of LDL to primary oxidative stress conditions was efficiently retarded by small amounts of radical scavengers. This effect was more pronounced for nitroxide radicals embedded deeper in the phospholipid monolayer and was rather independent of alpha-tocopherol enrichment.